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(57)Abstract: 

PROBLEM TO BE SOLVED: To explain execution of a technique regarding 
right protection of contents of video sequence. 

SOLUTION: This technique mentions generally a technique wherein burying 
of an asynchronization coping watermark which can not be acknowledged in 
video sequence is facilitated, and detection of such a watermark is 
facilitated. The watermark has resistance to amendment which is 
unintentional or intentional, and especially has resistance to 
asynchronization. The watermark is invisible in sense. Since the watermark 
is hidden in video, flicker is restrained to a minimum or excluded. More 
concretely, in this technique, a watermark (or a part of it) which is in one 
frame of continuous frames or extended along a plurality of regions is 
hidden. In each of the regions, a center defined by hash value exists. The 
watermark (or a part of it) is encoded in the region by using PLATO system. 
The watermark (or a part of it) is encoded perfectly in a frame surrounding 
the center of the region and disappears gradually toward an edge of the 
region. In this summary, an intension restricting the range of this patent 
does not exist. The range of this invention is indicated in attached claims. 
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■ 2 0 0 1 3E4/3 2 4 BttJMCD £ ;ulf -^|*](D7|--- 

H 

■1 9 9 9^10^19 Rthm<» r^i>$)l>Wit<D'W 

gill 0 9/42 1 986^- 
[00 5 4] mm 

[0 0 5 5] mfrLCDtMfr&ft-titzltfefttl^ 

[0056] m^w£ j r* r t>*-$-*-*)---xtz, s 

[0 0 5 7] m^LCDA^X^^tl^lt^mCDm^ 

£ 0 iS^Li*. h-j ^jfefiiUtrt(cx>zi-K 

£*i& 0 MUSI*. f^lS^^ h— ff^tttrfe^o o£y. il 
[0 0 5 8] il^. m^M\i^*0*—$-*-t>-(D 

[0059] *5£wvmwLxi^&& : ?\z K m^w^^ 



[0 0 6 0] / V a. 
[006 1] lit, /x^ya^li, 
£ ^r^-/? [zftib&t; C <t II J: U ,\~, v^H^ICcfc y £ 

zo-v-'f x&m #j i /j* s . s i ^ HE 551] t £ tt 

[0 0 6 2] ^WClf*, i\y vzL;£(*/\y yalUH 

(■) £^fro CO^^tli. A*£ LT«-S§-x ^JJxy . 

ii^h;i/h = H (x) ^tts-r^o ^CD^O 

[0 0 6 3] -€-;h,<h[£&JI^ /N^vrL^tJfi. »giK 

iSiH K (■) ^^-fco ^(DMmt. AJitLxm^- 

[OO 6 4] /N^v^iSl*> 2il^^^lJ 

(o^yuff) ic^fflL. ^(D<tfcyr^^o 

[0 0 6 5] l$lS-*i^^flr^^o 0 

■ zr><D^mz.m$i-?z>m j i=r (tz tx.it. mm) <d/\ 
viszLmitmi^^xmcxtb&o 

[0 0 6 6] ^ZLX\ ttn.fomMm*'%<D J: O IC# 7L io 

ti&o 2-D<Dm^ {tztTLitwm) hm<stmz.~mML,x 

& o i~mm±<n?^x<DgmzMLx^ft^fi<mm^m 
cm^- (tzt?L\£mm x^^t^Aif^H^^^xu 

[0 0 6 7] $?>(C. e^<f^CDiS^L(7)<iB^IS 

*ffl/\yi/zLM&\tmm'\viszLMi&t 
i^xi*. mv&&ftxi^mmtp(D*mm*ihm 
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[0 0 6 8] ^P^/N^v^MSft^SKt-^xt^ic. as 
(■, ■) (DMMX) . ^m~mMLXl^m j ^O/\ 

V v-Lffl(DS^(D£&M(*ia^ (d (-, ■) 0^* 
TO o ddT. d (-, ■ ) I*. IE^b/\^>^S§SiT 

fe^o>o 

[0069] teweft^t- £ — * — ±—x&mx 

[0 0 7 0] ■ 200 1^4^24Bffili(D rfll^Mfc 

■ 2001^4^240 ttlgico r t^v^z ;MI-^-rtcD^-— 



-1999^10^19 Rthm<o rfi/*;Hft0/\^ 

IIS 09/42 1 98 6^ 

[00 7 1] »3ea>ia«tftii-*-*e-r*a^LA*t* 



[0 0 7 2] #l^8Hb 

So #^L/— ArtoaA^Loafta^ (*fci*-to>— 
fctosi*L<35:i^o sale affl#ooft»»»fc<icy a 

[0 0 7 3] ^ODPplHS^Bfi-TSfctolc. W^Mtft 

— li. a^L (Sfcte-^cD-Sfl) £b? 

ft ^ * — £ — > — ^ — X* \t tiT^m^CD' n ^ v a. fit £ 

[oo7 4] *ra»ft«»-c?. ao>b«bu iian. 



:7U— Afi<afrL££ ticx>n— K$ft6fc#K 

[0075] *p«m^ pratt 

[0076] a^u*. h— J ^S-ev— 

[007 7] ?7 h-aHtDhb-'J^I'r? (t r 

ailing o d « o ) icj: y . fMI***^^— 9 $ 
u y *i j ictt-<T*qjlltte*<* l < -tttmizfrotB^M 

[0078] ^ h— mvt<Dis— *t^*w$l 

14 0^o CtlbCD37 U— AlCfi. i=1, 

2, . . . n<tLT. x i £l*3^;U^ttl+£:ft&o 

^U-A(D*^rr^JlSJ* (1 . 2 n) I*. Z? 

[0079] -j*? h—rnvtomfrLAvm® 

o 

[O 0 8 0] ^ U— A 1 4 Ol*. m 1 t[p|i:7^x j 

k (D >s i ^ e Tstm^co x ^ > £ l r t x z> 

14 411 *—?.^^^14 2lzMT&'M1%<D\l^rsi-m 

§"^Lt^i)e t:T^!-^-$£i 44-e^^tLn^ 
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l*ofcZ<tl*ftl\, ffi*(7>fcto. H2-ei4tr-r3j-«#i 

4 4$iaftLfeJf^lt^4o 

3j-«#1 4 41311^5X^4x^0 C*U4. «£3fE<7>. £fcl4 

•faa>a^Laa*«fflLrff3-t^i?#*. wta 
^LftasttiLt, a^L*e-r*«#o)^u— aic 

[0 0 8 2] fc^ffifflCD? U— AftlC. aA^LA^Sfta 
S^ltl^o ^(OmmcD? U— AI4. ^ h— 5 
OtWitli. H2t^7 h— fgmii^ U— Ax j _ k 

^bxj +kt?fe**^ fcfiL j i*««(D+ii>-efcy. 

2 k+ 1 ltm®L(Dg:£T:&Z>o pI^I 5 0(7)^/0^ b — 
Ali:? U— A x j £/cl4? U — A 1 5 6 T*fc4o 
[0 0 8 3] 4"t>? U— A (tztz.lt, ~? Is — A 1 5 

[0 0 8 4] ^^<bi*^ijic. a^u*s»at;i:#rc % 

4nfc?U— A1 5 6l4/\*vv>yfCcfcyftS**t4iEfit 

m-Srf&Zo ztii*^ utta) ra-^-fe-, Mz>£ y > 
>^ic<fcy % ^a^>$rAic s la^Mi^stst?*. 

ffittl3 < }:ya3&^LS«Ui-e§'4t<SS-r*i:. CCD*? 

[0 0 8 5] y=y I ^i7-^V-> (FMZ) 0 

a*^LI*. *'D7U-A1 5 e&mtl7ls— ArtlC^ 

-^V-> (FMZ) 1 5 2£m£tl&V—'>&J&l£'t 
l) 0 FMZ 1 5 214. IH2-e37U~-Ax j - 2 £ x 

T'&^o OftJ, ^i7-^V-> (FMZ 15 2ft 
if) 14. 5 6 (DwJiZ zM(DZ? U — A. * 

^ h— ««*cc-c?3lffl-r**^ r^±x>zi- 

- K**t*j fc I* 3 JUKI*. ^4<x>3— KSFtuSffi 

ftt5„ r^±x>=i- Kj <t(4. g4Sffi^a<DC 
<tTrfc>o3o 

[0 O 8 6] ^ h~««1 5 0 <D FMZ 1 

5 2i^iza^L^^±x>zi— F-t&mmz& y . 
Me^-i^— $t— *— izcty x>3 — K**tfca 



^io)i$t4/)^to tf-rstm^ m^- 144ft 
if) iz$t?&immit(Dm%:&ffi£& (£fc(4ft< 

■T) o 

[0 0 8 7] ~J=z> h— 0)X^S? o ^ I Hit 1 5 0 

!4. g]2rt-e£)IBX-/ v 1 5 4 5 4 b 

to FMZ 1 5 2<D l J— T-tX/mtt 1 )— fO^l 
->y (I ead i ng edge) 154a "Crfe'So F 
M Z 1 5 2 (D h U — 'J >^fl"Jtt h U— 'J >^X ^ v 1 
54btMo Cti&<Dx^i/rtT?a^LttSB»Wl3X 
>=i-KjntL^o <fcyiEflllctt. a*^LI*ii*x> 
=3— K*fcl43S'>x>=i — KcDt^ti^T^iBx>=i — 

[0088] y — "r-f >^X */ V 1 54a Tf (4. V — £ 

*x>a-K-r*«**M3a«r±. mmyis-^ttbiz 

mtt&o 'J-f>f^l75l 5 4 a li, 

—A x j-k^bx j- z S"C?t?fcSA^. tztz k — 

z (4 C(Dx y y0l* fc£ o 

[0089] mg. h u— y >^x r ;i 54b (4. y 

-fO^l7Vl5 4a0?7-ittfclio hU— 

•J >^x^ v1 5 4 b"e(4. 7-^Ji>3-Kt*ffl 

>^X^ v 1 5 4 b 14. HI 2t?37 U~ A x j + z ^?> x 

[0 0 9 0] t^ltitmiz, *ib(Dl^-ftlfr<D-y-'(X<D 
(4. 'J-fO^x^vd: hU-'J^^i^vditlJEi: 

Zm^rffoZ (fctK.ll I7V1 54aM 54 

b) o C(7)tt;5ErM4. x^v!4Sl^S^— "C?(4ftl^ 

*t & z t \ z ft & o mtti vxtA t<n i ^tittic & y sfr 

^y>^i4i^s-e^. zcT?si?B-r-&«y*»e j r*^^ 

— ;b— (DfGSftl3i|x££ 0 i^eft^t- 
^— >— ±i— (D^^tt^tif COT?. t#(zgl+A+t&*l 

^o) o 

[0 09 1] r^^(Dft$r rJ 0)*^«il*BiMLfcJ:3 

lLft*<b$-ffi*^M.olt&*L-5o ccDckdftmft^^b 
(4. ^*coeT r ^-a^LftffirM4<fe< M:ttMo 

C4xf,0!)^klcj:y % a^RTtgft^y A3&Srt<£ £ 

o 

[0 0 9 2] ^ h— ««1 5 0<7)4i)iB^ (x^v) 
(fc<t^(4\ I7v154afcil/154b) I^U. 

^ft3^(4. ^coe^a^LcD r?y^±»j icit-< 

[0 0 9 3] — h— H«1 5 0CDFMZ 1 

5 2l*J|ra^LS4DBBx>zi— K-T*»f*l-«by. 
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if) i^fcrrs^y ^*o)3aa*ai:s (*fci4fc< 

-T) o 

[0 0 9 4] ~J=y I HHS<Dff2tKo ^ h 

[0 0 9 5] V— flD»*lcHLTI*. (S^Ay^dfCT) 

[00 9 6] ■ fS«J&<te(D:7U— A -7— 
Tl^l^U— A) l:PILt^|-x>3- K£*i£ 1 

■ 1S« i>=]-Kcf ttfc 37U— AfccfctJ^? — S>£ 
fiTL^&l^ b— A[z|18LT£jKx>z] — K£*i£ 1 o 

[0 0 9 7] -^^CO^tt^^PJca^T. ^BMt'f 

(c<fcy±J*S*ift:7^ 
fcfcSLtf. fi. 1KB. »6*k **. c.S^ 

3*«. 0j». Tfj*u «y±. /JU. 'MI. t: 

'Mil. ©H. HLH. =e<f=?m. & 
y«, K-A. 7 — ^ £^&£f£:<t tic 

[0098] ^ 1 — mmz&&&frL&im 0 

£ 0 *t^(Dll^7b^iE^^7c(D^^iloTl^ 

[0 0 9 9] /\^v/zL;i^ffiffl*rS^L^tiJ^X^A 
Id*. *<D$Iit(D*'& < t#^&+L*'7L/--A$^#ihft 

So ztt^cD^ u—ai*. cciTfi* r^a^u— aj <t 

a vX^AIiS^^vX-xA-C^CD*^^ u— 

[0100] a*. ^^cDe^fi-^g»<D/\^va.ffi 

£ftSLT\ ^fcil^U— A^M^I+So »ftG>«-5§-*<«£ 
iES*t-r5c<Dfc*3h&ftL^»&. ttUJi/XT-Att^fii* 



[0101] LfrU a^L^ffivX^A-Cf*. -?-<dm 

«wx?x>ii— Ks^fcaA^L*aaj-r*fc«)fcfi«<D 
n^o>*^^aoits^i*^t^ a^Li*^ i — pi 

^x^Att«ja«cDfi»<D*Fjf^atoa*^fca^L* 

^$4xSifi{aM4»'i>l*^v— ^ v"-> (fmz) 

izfozmt*. ifi«M*'&ii<**«rti=fe*itfa^L*a 

[0 10 2] frir^tfs H2(Dt=7^!-§-1 4 4#*t* 

(Di^$>y, lEPSHb (»*icf:fc[4»«-efc<) $ 

lb Lfc*tS<Z){i-§-(7)/\^ *>ifi!£#«>S d drlcj: y 
btlfciS1W*li7U-Al 6 2, A16 4. 

^fc(4y U— A1 6 6"eJ:l\, C+lbCD77 U— AI4. HI 
2(D««1 5 0<DX>=I— KJhfcfl^SSLtt^ft 

[0 10 3] 6 2I4. 4"i>:7U— A1 5 6^ 

1 5 2|*l<Dffi<Df ^<T(D37 A(Dck5lC % a^L^Tc 

li7U-Al 6 2I^CDX>=i— KSixfca^L*«ltb-r 

[ O 1 0 4 ] 37 U— A 1 6 4 14. 37 U— A 1 6 2 <£ l J $> 
ip'toyis— A1 5 6^^J: y *iO(4-r*lt?fe*A^ F M 
Z 1 5 2[^TM4 J E-(D*S-efei>o I^tiSlC. ftffiyXf 
AI4^U— A1 6 4WCDx>=i— K$*tfca^L*KU3 

[Ol 0 5] :7U— A1 6 6I4. ^'O^U— A 15 6^ 
&A^*:y tf'Ott^ftLlCJ&oT^So Lfc^ot, FMZ 
1 5 2^6^tltl^o L^L. -t*Lf4. h— M 

«15 0«l:fc5o hb-'J >{fx-; y1 5 4 b 

p^icfeSo a^L^ca>x^yp^-e^icfix>=i— k 

*tfri^ftL^*<. I7V1 5 6 b(D37U— A1 6 6 fad 
(4SS»Mlcx>=i— K**iri^o Lfcj&^t, «li±5v 
X-r-A7b<37 A 1 6 6rt(DX>=i— K$*ifca*^L$" 

[0 10 6] fcf£U v— ^l4g5»MlcLA>x>i3— K 
**L3B:l^fc«). a*^L**< pTffittA<B*«o C1(DJ:3 

[0107] ft*4>afr L«Ui"ef4. U— ArtCD 

7-i?5i>^-Kt-5o H2Tfl4. "7 — Is — A 

1 5 6rt"C(D^x>zj— K5*iTt^S«-&. *BJB<ba 
Slc^y N A1 6 2^/cl4l 6 4pfc|(D-7— <? 

-? (7)-e^at<Da^L«iai-ei4^U— A1 5 6Jll^t 
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[o i o s] m$&<D$m 

!S3f4. ^Meft^t- — *-|r4:64tl&(B 

S^LAU ^ h— f«1 5 O a - 1 50k £*-r*fcf 
O a - 1 5 0 kO)*i|>tt/N^i/attl-«k L J £tt£ftTl* 

[0 10 9] I5tAri:-«*:»flitl^5/N^*>iflla)tt 
H(B3£S. ^ I — f@«f4. f^Av^-*iT7^ >2*A[c 
Ix.4»t?fflf4»Sli:r»*t5. SSI::* RI3I= 

[0 110] »»tt^5-f >K*5*tf**^9-f >K(7) 

Kj 4: r^±^^-f > KJ <Dd>fc < <fc 1 2 ~D<Djjj£-Qm 

[0111] »»»^5-f > K** : tt#W^5-f > K 

AI4. ?5 h»««©*67l/-At6:4. Ctt^CD* 

[0112] ««W 

I* r 43/0:7 u— A/\*> vjxfiij ^um'ti^o -4x^(7)16 

[0 113] Ztlih<D/\Vis=Ll&tfSi'Ofr&t, jg^L 

[0 114] /\^v^ttl*. -tM KtiatLtl^Lft 
^-bXA^pTHg-efe-SiiffiSLri^o V3.fif[4, is 

*Ti±\z&^xm^z>*iz>tf7*m^t t tic. fc^t> 

l4T^i?XT*£&^<h{K5tLTl^ 0 
[0 115] tz£^\£, A7vaIJa>t°a-^±0 
h^iJt'ft^U-V (£fc(4D VD^b- V) 



Mir cfc -a z *i * o/ n v *s 3. fit cd m^it . *> j: i/ia* mw 

[0 116] ttliJ»*|-l?l4. #7L/-AO/\^i/itt* 

t-srrs^u—Aicoivc* ^astt-to)^ u-af^ 

<D2ifrL£g-fo C*i£><D^U— AI4. r^ffi^u— 
Aj £P¥l4*t£ 0 -t*Ltl4SiJlc. &Hi:7 U— A£H£\ 

"To ^*U4. ^a^U— AcTi:lz||tf**iSo 
[0 117] SB^M^^-f >Ki:l^fflBI4. itAntifffi 

as sffi ^ i&s ^ fc * t ^ a * & * r as y . m, ± 

[0 1 1 8] C0)^jEt?l4, i^»#(4^tB^U— AcDfi 

[0 119] ^±^^-f > K^S : K*^5>f> K^S 

31^L^aivX-xAlcl4. »»<Def*OT«7l/- A 
ttbyi^ a*^LttfflS/X^AI4. »*<Dbf-T*-fi#lz 
[0 1 2 0] /\^->a.it < b^>^A±^2it-<^ h;U4: 

[0121] wttttfcffiiH-rass^^-f > K**r 

14. : 7>^A2Jt»5Ma)1 -b^ ha^Mtl)o C^I4 

fc^K.14, 1 07>^Ae7htt^So t'f 

[0 12 2] fc£K.l4. cti60)/\^i/iffil4fi$A<l 
o o-efeSo 1 0 0CD^^7 h;U^b J 7>^AICjltR 

hfi^t (#3? b— AlCOtNr3±3tlw) s t<DZ? Is— 
A(D rv>7K>lUj ^Mtl, (-3*y> §7L/-A(D 
r->>7t?;UJ 14^ vyAfc&StfcJ; y f07 U-A(D/\ 

•y*>i1ilA^&±jS**i. c<Dt#S<D^Jt?l4. SSttbl4l 

0/100 = 0. 1 -CfcS) o i £:7U— A(D-f >ir^ 
9>\£ Lt CtLbC7)v>7tf;U^ s j tnf^o #^U— A 
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[0 12 3] Cl<Z>^5ll4. £t\ ^ HUa4«7>yA 

G>£«f::«fcy* dftbtt* 6l::5>$fAlc£j*S*u h 

[0 12 4] SMB»«T?I*, K(CT^-tzX-T?#£o Ctl 

14. 7 b- A0fiS^molt§fc^lcJiSSi:f^i:-<t$- 
[0 12 5] ffltf>i2^JElCi£ij>:7 U— A(D/N^i/zLffi$" 

[01 2 6] »»o>«*6<-7— ^**iri^*«#a>*<» 
£»Sud«*i±. »*a>«-^*<v— ^a?*trt^«*<D 

•IKEA— 5>3> (fcir^lf. ft*S*Lfc/*—S?a>) 
T?fc£#\ C©«fe3ft^IElc«fey«-B-36<»JIE«l^jE$ 

[0 1 2 7] Lfc^ot, &fcB:7U— A4<if 

[01 2 8] aA^L*<a«)a**L*«a 

[0 1 2 9] ^^^^-f > K^rS-Ctt. /\^r>ii(!:7 

T?. 5c£ (ful ly) ^> K*xEl45SM (com 
p I e t e I y) 3^ -f > K*a"C*4o 
[0 13 0] «iWt*ftI^L7-+f^fV 

±T?=I>^>^ {tzt?L\£. if 7*3*0 J^7^7>h2 
2 6 (CiE^-^^=l V-f-V^^P^^.— +h/^D/\^ $f 

(content produce r/prov i de 

r) 2 2 2S*o-rS/*;uy^X«ftfcJ:tflB*T--* 



f^200) ^Ltl^o =i >f> i ^pf2-y-/ 

^^7X^it§3>f>^Xhb-y (cont 
ent storage) 230 $-{S*_£ 0 =3 >7> V V 
^□t^— *2 2 2f4. 2frLI»a^5/Xf A2 3 2 

[0131] a^LS^Ji^i/X7 1 A2 3 2(4. ilfr L 
$3>f >7X h 1/-V2 3 0^b(Dfv^;HI§ (tf 

[0 13 2] 3>f> % V^Pfa- #2 2 
2I4. l^LAU^>f>7^*7h7-^2 24 (fc 
£ii(4\ ^>£ — h) ±-eiB*-rSEfli-9— /\2 3 

4£<t*_& 0 a*^L*<Stoa**trL^ffi-§-(*. §lf# 

dfctLT. 3Vf> v ^Pfi- */^daV^2 2 2 
(D«ft«llCfi£oT«-§-/)<lB^i **LT <h l> 7 - <h £^ 
to -th— A 2 3 4(4$t>IC ^*<DEE3Stt>ct^Bg^b¥- 

h^ — ^7 2 2 4"C=l> J r>^^iB : fiT-t'&^t^T:' 

[0 1 3 3] JI?jL ^^7>h226(4> ^P-tz^-tf- 
240. ;*^E'J 2 4 2. fc<fctf 1 o£fc!41fgfe<D=l>^ 
>7ffi*f/WX2 4 4 (fc<t?U4\ f Ue\ fVX^ 

-tz^+J-2 4 014. it-§-^BE$e»^'tS^— 7— £ £ 
;u. fc<fcl//*fc(4<f-5§-=i> hP- (I — 

"7 — ^##jf-§-^ffllSt-*o >^E'J 2 4 2I4. 
U— T--T >^vXf A 2 50 (Microsoft W 
indows (SfifflW) 20 00t^b-f >f 

[0 13 4] ^"^U— T--f >^>XfA2 5 0I4. fv 

^ ^e-§-rt<oa*^ l s^tB-t s ^ ^ ^ t > him^ii^ l 

ftltfcJ vXf A2 5 2 H>f >7ffi^]f/WX2 4 4 

s- a i: r =3 >^ > *v m l < -r * tztbo ^ >^ > 

VU — $ (content loader) 254 (tzt 
^(4\ VJU^^^r-i'T^U— V. x-ft^U— V) 
tZmm^fZo a*L*<ffflELTL^*ttt. ^7-f7>h 
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[0 1 3 5] sj-^U— x< >^>XfA 2 5 0 fc^l// 

s^fi^p-tz^-y-2 4 o(*. ziv-T-v^^D-Ti— y-/ 
a»j*5MHi-r*«t3i=«irt"e*ft. fct*i** *a*a 

STif r a— K-r*«*RrHT»**. 
[0 1 3 6] tW^M fc: T^afr LiftMvXf A 

0 5 14, WSWt # ft2^LlfcMvXf A3 0 0 S 

2 0 0(D— fiB0)Sllfi^Jt?fc4o 8^Llfta^i/Xf A 
2 3 214. tft 2fr Llfta^i/^f A 3 0 0 

[0 1 3 7] 2*^ Lifta^v^f A 3 0 0 I*. if-^BX 
»SP3 1 0. ««a^— * 3 2 0. ««5e«gU3 3 0. 

[0 1 3 8] 1f-^-|Xi#gP3 1 0I4. T — ^S*LTt^<Cl^ 
ef*«*3 0 5£Bxf#-r<5o Cftli. X h U-vta 

[0 13 9] «#Q$— * 3 2 0(4. ff-§-3 0 5ft<DH 
xAT?(4. &ir&m®L<D'P'b7\s— A (ID 2<DZ? \s — A 
(4. Ifi7>^At«jr^l)o *P*t>y U— A 

u-Aa«4iB*a»Micaiaij'c#s. Lttfot, 

U— A(4ffi«P$— 3 2 0 X&mZtltztom? U— A 

[0 14 0] «tt£Bffi3 3 0 14. fli(0/^7^-^ £ 
Slt^o C«J:3«^<5>— Hi§S£>S£ (2 k 
+ 1) tFMZg$ (2z + 1) Jtfca C^LbCD/^ 
£(4. ^T<Dffi#(D^T<D«ISUco^THS4: 

(4. ^"-<TCD{f-^<^^-<r(7)Mi|S[rotNrnr^i:'r^c: 

[oi 4i] 4 o(4. ^ i — jj^-vm 

^(Dmt&lzmfrL&Ati&o FMZ(D7U- AI4. 
x>=i— K$*i£>rt<. SIIM^U— Af±£jBEx>=i — 
K**t4 0 (4. ft*<0*fcl*SPfLl^a^U 

wicffi«a*^Lifijf+i-sw-**tfctia)s«ffl-r* 



[0 14 2] H5(D^J*We^a*^LJltoiX^vXT- 
A3 0 0<Dm&(Dz*>7\i—*> h(7)^i£l:iO^TlMT'C 

[oi 4 3] m^Mtftt rn.fr Lmfoshftmm<DX : Mm 

0 6lt eftii^ LI»a^ v^f A 3 0 0 

M(rl4. ^(DBIIiW^Me^a^LAttSIBcDa^L 
]6£(4. V7h^i7, n-K->i7, ^fcliV^h'Jx 

[0144] @6(D410t\ 0iJ^W t: "f^O^- — ^ ~ 
l*bT^*«*£«(-j-|S4o C<7)fi-^(4^ 

— 4 1 2t\ 1f-^[*K7)T^ I WMCDiiLvt^: 

m»l-fZ>a ««(Dfit*f*. (»M$«fflLt) Sift 1 ? 
^^AlzajR^S^t^WSil^+Lfto a«Lfc^l^-A 
0/\^V3.ft^yaj$+t^$ft$+lSo C;h,£><7)fi!l44& 

□ -KvXfAtWJ^o tztx.lt. 0t^-x>Kp 

— ^fz«#t#i»*-frfcy s gi]o)*±<j:>*=.XAra 

[O 1 4 5] 4 1 4Tf. ^J^Mt^Th^Tf- — * 

— iCcfcy. lUStO)/^* — $*<£8S*l5o 4 1 6-e 
(4. ^ h— *SCT?^0>««lc2i^L*A*t*o 4 1 
8t\ ^P-tzX!4^T^^)o 

[0 14 6] w^we^Tf-a^L^^x^rA 

El 7 (4. fll^M tftl^ Lfea f A 5 0 0^^1 
Tfcy. d*L[4. tf^a^LA^T 7 — ^r?^* 2 o 
0CD-Sfl<7)SfiE$JT*fc£o S^LftttlyXf A2 5 2 
14. 15lB»fftS^Li^^S/Xf A5 O 0 0)ffJt 

[0 14 7] j2frL*£ttivX^A5 0 0(4. (t^ffif#SU 
5 10.? l/-AP^ 5 2 0. fcJ:tfilj^Lt£liJS(5 
5 3 0 $tS^_>5o 

[O 1 4 8] «4s»f#SP5 1 0(4. *f^(Dfcf ^{1^5 
0 5^IXt#f^o -tl(4. X h U-yf/WXW^ h 
— ^ififflf U fei£(D\%i:A;i: if<D& 5 & V — Xfr £> 

■eti«#*a»T?**o a*. »*(Dfftfif 505 

[0 14 9] U-Aay- £ 5 2 0(4. *t^CDffl-§-5 
0 5O rg|tti^U-Aj CDaS^*iJ»J-r>i)o «idB^U- 
A(4. vXirA^aA^L^eiaSLcfc^ir-rSlt-^oaS! 
Lf:7l/-At^l)o ->X^A(4Sfc. MtRLfc^ai^ 

A^st;:? Art(oa*^L$sg#jh«)cfc 5 <t-r^ 

[O 1 5 0] SU»M^-f >K*a*5cfe^S*^-f > 
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FJjjSXbffiJjV. m®HD*'b7\s— AlcffifflLfca^L 
li6MvXfA3 0 0 (^[cfIi|SP>>— ^ 3 2 0) CO 
cfc^l^^U— AP*r— £ 5 2 Ottf^C/N^ va;i (PC 
^gl^-at;) ^ffllt, *tgl (Dlf ACT)/ \ 

Vis =L fit £3R<£> -So 

[0 1 5 1 ] SB»M^^>f > K*S7*I±. :?U-AP^ 

— £ 5 20f£. $$Ml<d\zt*<D&7 1s— A<Df1-S:,%^/\ 
«■* *• ■t*i-f*La>iE5t&*fcr4SlJtMft-ai* r^a 

[O 1 5 2] K^STfl*. 7b-AP^r- 

£ 5 2 0 7b^ vitei^>S^±J£2it'<£ 

[0 15 3] itfr L&tiHS&S 3 0(4. ^ffi^U— ArtlC 

[Ol 5 4] H7©1W*tte-r^-iS35)^LftUi*>X-rA5 

[0 15 5] t*-T*-2^L«SUfiiJ(D^4SIMSIffi 
H8lt fiM^Me-r^-S35^LS3iavX'7 L A5 0 O 

14. V7hOi7, /\— KOi7, SfcliV7h'5i7 
<h/\— K-J 1 7(0jH^6t?tt'3lff t S u 1 4^ I So 

[oi56]ni8<D6ioT% m^ffi tftto*— £ — 

[0157] 6i 2-e. *f^0i§a) r^a^u— aj 

£-14. &m7\s—J±to\zmfrLi)m&-rz>fr : gfr 

s*jsij-r-So a**UMu»i** B6©a*Lifta^ 
a*»ii*-c»fflLrt^4a^Laaiz»iS"r*ttiuffi 

^iifflLri>^o sst* -*ti±a^L35<#a-r«^5^ 

^So C0D:?P-tzXl46 1 6-CH7tl>o 
[0 15 8] -?-<DfteO3ISSC0p*ffl 
rfflttM:^-* >Kj ^5tJ4. ^=i— ^ffiiJlc/x^vzLfit 

[0 1 5 9] fi$Na>A*tf-T* [X i ) £-5- 



a* x L |Wjl , 1 ^ j ^M£M{i<Dm&£i§PJrf::S#) 

-;5/a||ftt«. a (k) 5A*^<^ KJl/a(Dkf I 

^(continuous monotonic ev 
en function)£L. f (0) = 1 . |x| 
^1*Of ( | x | ) ^ f ( | x | + | e I ) , x, £ 

GRlco^tf (x) =0(tt4c [Yj) ta^L-r 
[0 16 0] »»W^9-f > K*SC 

a^Lx^a— >^ : a^Lfssto^'Ot-rs^u 

—A 
[O 1 6 1 ] 
[»1 ] 

; • 3£ i t • • • s i 

1 2 * l M 

[0 16 2] SHtt^^-AlcBtR-r*,, fc*£U i j 

e [1, 2 Ni , 1 g j sm. ^o-r-<ra) 

j k, 1 ^ j , k ^MlCOlvc | i j - i k I ^Kt 
l^oW. I. o. g. i 1 < i 2 <• - - < i M <^ 

[0 16 3] 
»2] 

[0164] 1 ^ j gM^*(56>5o 

[0165] i ^ j ^Micoi>ra^Lii^a^a)^. 

[0 1 6 6] 
[ft 3] 

[0 1 6 7] £*#>£o 

[0 16 8] 

[ft4] 



A, (k) >M tj (k) 



al^/j (k) = 1 , 



[0 16 9] **LJa^0)»'&l^ttO t^CS. ft^<7 h 

[o 1 7 o] 

[ft5] 



[0171]. 1 S j ^Mfftgt^o 
[0 17 2] 

[lie] 

[0173] 1 S j ^M. $ &|Z 1 ^ j ^M- 1 IC-OI^ 



(16) ^1 2 0 0 3-3 2 64 1 



r 

[0 17 4] 



[»7] 



[0 17 5] *S«^>yA|::#tf>S 

[0 1 7 6] Z> U— A 

[0 1 7 7] 
[ft 8] 



[o 1 7 8] icot^r. s^Mb-r >■ 

M) a^LSffifflL. £fc 
[0 1 7 9] 

HK9] 

ij f (kj /BY) 



?9;*ftm (q i 



[0 18 0] s-^i/^-tfx 

[0181] 

[fti o] 



fcfiU 1 i j £M* 

[0 18 2] 
[»1 1] 

[0 18 3] fccfcTX [A j } — if — A ^3 <D IE CD 

[0 18 4] 2^L-x=3— K : **N yOAtitzf^r 
{Y j } Jb^*£ftfc£t*££. "T^TCD i ICOIVC/N 
^S/ifllH (Y j) ^ffff-T^o 
[0 18 5] f s<X(D 1 ^ k^N y (COl^T 
[0 1 8 6] 
[«1 2] 



d (H (Y ij ) t h (J^)) (H (Y fc ), H (X tj )) 



[O 1 8 7] tte&. -t^XCD 1 ^ j ^MlCOl^TCD:? 
U— A 
[0 1 8 8] 
[ft1 3] 

[0 1 8 9] £;fctf)& 0 
[0 19 0] #37 U— A 
[O 1 9 1 ] 
[fti 4] 

[0 19 2] 1 ^ j SMlCOlvC* M=¥-ib4 >T7^X 

(QIM) 2frLafl5£ffifflU *t= 

[O 1 9 3] 
[fti 5] 

A, f (kj /^,) 
[0 19 4] ^<77h>^-f tPX^f ^WXfc LT&ffl 

[0 19 5] 
[fti 6] 



1^1 

[O 1 9 6] 4<#5L&*tfct LT. 
[0 1 9 7] 
[ft 1 7] 

[O 1 9 8] CDii^lCWD, j ( 1 ) = 1 . 
•dlC0 4:-r**ftftaWJ (majority r u I 
e) £<£JELT [W D , j) £*#>£o CClC. rou 
n d ( • ) I*. fift/Uff^ (DAfe^SU Wd, j 

[O 1 9 9] 
[fti 8] 



[0 2 0 0] (DiSftfr&**Mh,& : k<D"Cfc5o 
[0201]maxjd (Wd, j, Wj) <T(Di§' 

[0202] ss^^-f > K*aa^Lx>a- k : 

[0 2 0 3] 
[ft19] 
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[0 2 0 4] (£M{!<D^>#A2sif&'<^ hJUh j , 1 
^ j iMjMt^o 
[0 205] H (Xj) , 1 ^ i ^N$3K#>£o 
[0 2 0 6} 

S20] ^ 

l ^k<L 

[O 2 0 7] ("O^T 
[0 2 0 8] 
[§2 1 ] 

(k) 

[0 2 0 9]^H (X j ) CD I kil^Ii^^y, 
[O 2 1 0] 

* = h j , 1 i k ^ N j 
[0 2 16] £3fc#)£ 0 CCT'N j ^>yA2itt^ 

[0 2 17] 

[o2 i s] icoi^t. ^xmmmtm. t<Dm*\t\fe 

[0 2 2 2] <!:# j , 1 ^ j ^MfzoUTM^MbX-xy 
:7-th -f X A j f ( I j /W j ) , -W j ^ I j j , 
1 ^ k ^ N j Ltl^ LW j £ S&iifro JS^ L 

>$-rfxf^WX (A j] 14a-— if«-eA*-r* 

[0 2 2 3] i2frL^=3 — K : g£ NyOA^tft 
{Y j ] 1fi5-7LZ>*ltzt'?Z>k* f^TO) i I^O^t/\ 
7ValH (Y j ) 
[0 2 2 4] 
[§28] 

1 ^ k ^LlCOV^xh? (k) 

[0 2 2 5]^H (Yj)CDI k*H^^*tfty . 

[0 2 2 6] 

[1(29] 

111, L 2 > • • ■ » ) 

[0 2 2 7] a<JL<DX>=i— Kt?;fttofc [1, 
2, . . . L] OmtVy+ZV h-efcS*5>Sfi* 
[0 2 2 8] 
[S30] 



[1(22] 

( 1 1 » I 2 ) 

[02 1 1] AMI, 2, . . . L } <D7>yA69# 
[0 2 1 2] 

[t23] ^ 

L<d/* x , 

[0 2 13] 1 ^ i $N^I) 0 

[0214]#j, 1 S j ^Mf'OL>r. # j . 1 ^ j 

[0 2 1 5] 
[§24] 

Tl>«) o 

[0 2 19] 
S26] 

[0220] «c*j-r«ai^Lifi«Mt^« tfttojiz 
^L-r^TcokizoiNri^i:) o 

[0 2 2 1 ] 
[§27] 

[0229] 1 ^ i Y £*#><i>o 
[0230] §j, 1 ^ j ^MCOL^T, 
[023 1 ] 
[§3l] 

[023 2] 1 S j U— A 

[0 2 3 3] 
[§32] 

[0 2 3 4] I*. 7>yA2M^<{7 HUh j 7b<A2) t* 

[0 2 3 5] U— A 
[0 2 3 6] 
[§33] 

[0 2 3 7] 1 ^ j ^MClOl^T. QIMl^Lffi^ 

Aj f (I j/Wj) <{+f*TVy 
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T3- Kittfe-** HU£ 
[0 2 3 8] 
[§&3 4] 

*=1 ZLrf, =_ round[aj W } ) A7* 

[024 1] 0i^l:w Dl j (rn) = 1. -t5T*ftl* 

»*izot^6**ft«aij*«fflLr iw Dl j } 

#>& 0 dZ|C. round ( ■ ) (4, »tt;lt»^<D*.«) 

£«U w Dt j 14* (D«Wfa- K**ifc'<* 

[0 2 4 2] 
[H(36] 

&e {i, 2,... JV,-} \zt>tc^xY Jk 

[0 2 4 3] (DiftftA^SIA^SttDtffcSo 
[0244] maxjd (Wp, j ' w j > < T<7)^^ 

[0245] AAMastsamooa* 

fflLtfr5o ccD^p-tzx-ei*. ft-^O HU4. 

icinLT«5Eftaiy**fc-r«^fe5o *#^<^Stst 

CILT, pJr^CD^U— Alcot^T— *36<Wl^lc 

[0 2 4 6] □>ea-f>T ><7 vX^A^J^CQtfiJg] 

igiS&a^bfj.— -r-f >yjf^9 0 OCO^J^tfLTI^ 
-So n>t°i— T--r >y«»9 0 0I4. *W*ffl»-eKE 

[0 2 4 7] Z3>t°JL— r--f>^5R««9 0 Of4. 3 > 

lc:i|-r«BS*«l«-f **0!>-CI4«L^ C(D=i>t 0 zL — 
"r-f >^S^9 0 OI4^JO=3>t 0 zL~^-f >?9ltt9 O 
0-CS5 4*tn^S=3>7K— h<Z)t^*tA>*fc(4«I^ 

[0 2 4 8] C^WtTt'it-^- * — 14. 



[0 2 3 9] *<#x.&;fxfc£: LT. 
[0 2 4 O] 
[SS3 5] 



(wt)> NjroundyajWjJ 



Aa«*fcl4*J«T?tStJ6-C** 0 ffiffi^^^lC^LT 
X^A. IBfts «/SCD^J<h LT. /^V=i>> > 

PC. 5—3 y >^ U— Aa > tfn — ^ . ±IBv 

[0 2 4 9] ^tfjfcff^^* — £ — (4. =! > 

t°zL— ^iCcfcoT^T^^^^Pv'^A^^zL— ;L/^^ 

^a^A, vt-:?^i^ K p 

£ftTU& 'J^E— hfliS-ir/W XIZ<koT^X^A<H 

[0 2 5 0] =}>t°a-f ^>v-'f^9 0 0[j:, iRfflzi 
>fcf:i— T"-f >^/\-<X£=] >t°zL — £ 9 0 2<Dl&m 
Vm?LZ>o ^>tfzL — ^ 9 0 2CD=3>7tv°— h(4. 1 
^*fr(4l*^CD^ > P-tr^^^fcl45aSJ--^ h9 0 4. 
i>X^A^^EU 9 0 6. fcJ:l/^Pt7lf9 0 4jtt; 

0 6 ^->X^A/^X 9 0 8 ^fii^-S^CftlzPS 

[0 2 5 1 ] vXf^/U9 0 8lj:, *^EU/\*XSfc[4 

f * ^p Hz y -9-^ /cf4 p — Ji ;u/ <x £ ^ taaso)/ ^x 

^r^^^-vlCli. Industry Standard 
Architecture (ISA) /^X. M i c r 
o ChannelArchitecture(MC 
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A) /<X. Enhanced ISA (EISA) 
X. Video Electronics Stand 
ards Association (VESA) P — t) 
fccfctfM e z z a n i n e /*X t i^itti^ 
Peripheral Component Inte 
rconnect (PCI) /^X^fo-So 
[0 2 5 2] =3 >t°rL — £ 9 0 2I*il?3\ #|&<D=l>t 0 

U>tf:i — £ 9 0 2(z£oT7^t:Xl^&*jfflW#£& 

[0 2 5 3] vXfA^ U 9 0 6 1*. ^>#A7^-tz 
X;*^'J (RAM) 9 1 Oftif<7)«fS1±> z Ey*5«fclX/ 

sfcteR^ttywB^y (rom) 9i2fttw» 

^ y <DW*m<D^ > fcf a.— 5ra^K y nrffi!8H*£# 

(B I OS) 9 1 4(*. ROM 9 1 2 \zffi1$£tl& 0 
RAM 9 1 0 I*. ^ii^L— 7h9 04 IcEPJ^ (C 

[0 2 5 4] =l >tf.=L — £ 9 0 2Ufc£ £>[Z. -^CDffijCD^ 

y^Lpjffi/ffiy^rL^RTtB. »^/^»^tt=»>t° 
i*. B»ynL^Rr«i^»*tt«fta(* (bi::i*ss*lt 

'MDHWfc* 5 K"T-f X<7 -f ? 9 
16. fl»y^Lprfi^»*1±«tfil J f-f X£ 9 2 0 (tzt 

r?oy tf— (R) f-fx^j ) ^o>|^»#£*t 

aaif-r X<7 K7-f?9 1 8. fc£tfCD-ROM. 
DVD-ROM. £tzlt^<Di&(Dm%fote£<Dm i )*\-L 

mttnmmt?* x^ 9 2 4 ^<z>i&?*«# 7 %^ 
>r x^ k^^^9 2 2^to /\— Kf-fx^ k^-t ^ 

9 16. flSSv-T-f X£ K5*f ^9 1 8. fe^^f-f^ 

$Ht^>^7i»X9 2 6(CJ: y yXfA/U9 0 8 

9 1 6. &Air<f K^-<^9 1 8. fccfct/5te7^X 
^K^-<^9 2 2(i. 1 0*fcl*«»(D^>$:7x--X 
(Hl::[*^$;h/Cl*&l^) dcfc y vXfA/U 9 0 8C 

[0 2 5 5] ^47.1 K^^^fccfcl/I8il=l>t 0 a.— 5* 

Bt^iay RT«mn*ii. =3>t°zL— ^ 9 o 2m<Dzi^\izt 
-i>&mz-&o mx*i*. /\- Kf^rx^ 9 1 e. uayn 

LpJfiEflfcSi^f-f X^ 9 2 O. fccfel/ffiy^Lprteife^r-r 
X<7 9 2 4ft<;j*$*lT<^£fi<* ««*-tz*;/ hSfc(*-€-<0 

K. CD-ROM. fv^ JU^ffl^'f X^ (DVD) 



(ram) . K*ay*ffl>^y (rom) . -sme^s 
*m6^ay5Awi)6tt#ay#ffl>^ y (eepro 

»^Sfctoi-«ffl-e#*ci:i*aiB"e#«-c?»?)5. 

[O 2 5 6] /\— K^-f X£ 9 1 6. Igf-fX^ 9 2 
0. ^fc^-fX^ 924. ROM 912. 
liRAM 9 1 OIZl*. tzt7L\£, t^b-fO^v 

xfA9 26, i7tfcttaaa)7^»J^>a>^p 

^7A9 2 8 . f(Di(D7*Pv , *7A : Eya-;i/9 3 O, 
fcJ:^ay7Af»$9 3 2^tt\ ?P^7A^y 

-f>^>XfA9 2 60ftlf^ 1 o£fcl*tg»0>7 
^'jy-V3>?P^7A9 2 8, ft&CD^P^A^Ev 
a-JU9 3 Ofecfc^^P^Af-^ 9 3 2 (£fcl** 

cD*a^*7it) f*. m^mmu. mmn'r-z, muss 

[0 2 5 7] ZL-im. K9 3 4fc«fci;*V > 

fO^T/WX9 3 6 (fc TvOXJ ) fc^ 

(DA^/WX£:frLT=i>t:zL-£ 9 O 2|z=]^> K 
tS&tfmn&Ajl-eZ&o i0AAf/^X9 3 8 (*# 
ic^tiTl^^) <tLTf£. va-fX^-f^ 

- K x + tt*mi)o :*ibfl)A^f/\Mx^ 

(Dffi(DA*f/\VXIi, yXf A/\*X9 0 8lctS^*tl 
Tl^A*/ffl*^>^7i-X9 4 0£^LT***Izl 

tK— K $fci*a-^-9-;^> l J7;i//\*x (usb) & 

[0 2 5 8] ^E — ^ 9 4 2 ^tc(*^(D^(D^ ^(DStf 
f/WXt, tTt7^ 9446W>ii7i- 
Xj^LtvXf A/U9 0 8lz}fgt§^ 0 ^E — £ 9 
42(DffillC. A^/aJ73><>^^x-X9 4 O^Lt 

=i>t°j.~^ 9 o 2\zmM*imte. xt-^j (giic^a? 

*lTl>£:l>) tecfct/^O l>£ 9 4 6 Hi *ljaffl 

[02 59] H>t°3.-$9 0 2l^ y^E— K=l>t°-L 

— x< >^f/WX9 4 8/dTf (D1 o*/ci*fflaa>y ^ 

- h a > ^©ilftftSttffl L t * *v hV—O 

hr7 — <7=3>t°o. — t°7f/Wx, ^fcli^-coffi 
a-fO^TAVX9 4 8!t =l > t°zL — $ 9 O 2 |C 
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[0260] =1 > t°i — £ 9 0 2 i: 'J^E— Hp >t°zL — 

r 7 — ^ (LAN) 9 5 Ofccttf-»Bft7-f Kx'JT* 
£ (WAN) 9 5 2<tLt^JfttU^)o C<D 

— *y hTI4<£ < &Z> 0 

[0261] lan*v hv—irXfmmizmM'tzm 

h 1 ?— v* 9 5 Olcffi^aFtLSo WAN**; h^— ^ 

>^ai*icsiifi-r*«fti4. =3>t°a.-$ 9 o 2(4® 

tfA9 5 e&tzltU K** h^ — £ 9 5 2_tT* 
a^^fflS^-5fc^(D-?-a)ft!lCD^S^ii^«>o ^xA9 
5 61*. n>t°zL— ^|crtJB-etinW-lt"e*iJ:t^ A 
iJ/ffl^K ? x— X 9 4 O g£fcl*-5-(Dfft(7>»«l£:> 
^ zXA L T y X f A / U 9 0 8 icflS t J ^ o HI 

*$*ltl^*^ ^v—zmmtmT'fcy . p>tf^— 

£ 9 0 2 £ 9 4 8<DRBfwiHI'J * SIa^ <i> ^CDffii^ 

S*ttffl-e#*Ci:l*a»$*L4-t7fc5 3o 
[0 2 6 2] =1 > t°o.— x>T >ifSt9 0 OT^tf^+LT 

;U=3>t°zL — ^ 9 O 2&tzl£^<D—m^mLTjf;£4nX 

-V3>^P^7A9 5 8lt U^E — hP >t°zL — £ 9 
4 8(W^Uf/WXl:SEt6o KWOfcfe, 

ft^P^Afccfctfp >tK— *> M**S#*£4:#f:: 
=»>t°zL— x>f >^f/\VX9 O 2£>S£;£X h U— v> 

=i>7K-*> HcftBL, =i>t°zL— $<D"r— $ ^P-tr 
[0 2 6 3] P^tfzL — ^SltTPr^^ 

^ttfft^t- £ — *> — 0>3IJ&l3oivci4. 1 

-ASIC, ^u^=yJU^=L— ;ur[4. ^gd£x<7 £H 
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